We investigate light propagation through a transition layer between the positive-and negative-index materials with linearly changing material parameters. Strong enhancement of TEand TM-wave components near the point of zero refractive index is predicted.
The emergence of negative-index materials (NIMs) gives rise to fundamentally new regimes of wave-matter interactions [1] . Unusual properties of NIMs most prominently reveal themselves at the interface of negative-and positive-index materials (PIMs). In most of the previous studies of spatially combined PIMs and NIMs, sharp transitions from one type of material to another were assumed such that the dielectric permittivity ε and the magnetic permeability µ along with the refractive index n could be modeled by stepwise functions.
One of the most remarkable phenomena that take place at the PIM-NIM interface is that the right-handed triplet of vectors of the electric and magnetic fields and the wave vector ( )
in PIMs undergoes an abrupt change to form a left-handed triplet in NIMs. From a topological viewpoint a left-handed triplet can not be transformed to a right-handed triplet by continuous transformations. However, ε and µ can be changed from positive to negative values as continuous functions of the coordinate in the direction normal to the interface. The fact that continuously changing material characteristics can lead to a topologically critical phenomenon must be reflected in the transitional characteristics of the electromagnetic waves traversing the interface. In order to understand the physics underlying such transition, in this letter we investigate light propagation in a medium consisting of a homogeneous PIM at 0 < x and a homogeneous NIM at h x 2 > separated by the transition layer of width h 2 , where both ε and µ are linear functions of the coordinate x as shown in Fig. 1 . 
where c is the speed of light in vacuum. The corresponding equation for the TM polarization ( H is perpendicular to the plane of propagation) can be written by changing E to H , and µ to ε , respectively. Therefore, we will only consider the TE case here. The components of the magnetic field can be calculated from
Since the medium is homogeneous in z direction, the electric field component can be written as
Eq. (1) can be written in the following form
where and another component contains a logarithmic singularity. Clearly, electromagnetic field components (and, as a result, the components of the Poynting vector) tending to infinity do not represent physical solutions, but result from the assumption of lossless media. The field enhancement factors in the presence of loss, the angular dependence, and the area where the field enhancement occurs will be discussed.
It is noteworthy that similar effects have been discussed previously in a context of inhomogeneous plasma [2] . Finally, the phenomena predicted here may be applied to a wider class of inhomogeneous metamaterials. Field enhancement effects in the vicinity of 0 = ε and 0 = µ point may present entirely new opportunities for the realization of nonlinear optics at low intensities in metamaterials.
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